Proteomic analyses of intermediate filaments reveals cytokeratin8 is highly acetylated--implications for colorectal epithelial homeostasis.
Butyrate is a critical cancer-preventive element in the colon milieu whose mechanism of action is unclear, but appears to be mediated through inhibition of histone deacetylases (HDACs) and consequent alterations in global protein acetylation. Cytokeratins (CKs) have roles in cytoskeletal function as components of the intermediate filaments (IFs) and this involves CKs in the regulation of tissue homeostasis of high-turnover epithelia such as the colon. We used a 2-D gel/MS analysis to characterise the proteome of IFs, and a novel monitoring-initiated detection and sequencing (MIDAS) approach to identify acetylation sites on principal proteins. We report that CKs are highly acetylated in a colon cancer cell line, with five acetylation sites characterised on CK8 and a further one on CK18. Acetylation of CK8 is responsive to butyrate. HDAC5 is the deacetylase associated with IFs. These data indicate a novel action of butyrate as a cancer preventive agent. Acetylation of CK8 may be associated with IFs stabilisation and thereby provide a candidate mechanism for the appropriate retention or loss of epithelial cells from the flat mucosa.